Retrospective dosimetry based on cytogenetic study of individuals chronically exposed to ionizing radiation.
Analysis of chromosomal aberrations (CAA) was carried out in 27 radiation workers with cumulative exposures of approximately 500 mSv received over a period of 2-3 decades. A similar study was carried out in 20 age- and gender-matched healthy individuals who served as controls. The average age of the exposed group was 50 years, and that of the controls was 51 years. The absorbed radiation dose was calculated by using the linear component of the in vitro dose response curve established for 60Co gamma-rays. In the controls we found only 3 dicentrics in 5,500 metaphases analyzed. In the exposed group, we detected 49 dicentrics and 1 centric ring in 13,900 metaphases analyzed. Because of the small number of dicentrics scored in each individual, the dose estimates of our method of study suffers from a large statistical uncertainty. The collective dose calculated from our data was 3.4 Sv. The difference in the physical dose based on personal monitoring and that from biological dosimetry may be attributed to the disappearance of lymphocytes carrying the aberrations from the living system. These results are consistent with the present knowledge of the kinetics of turnover of T-lymphocytes. Most residual damage appears to be from the long-lived component of T-lymphocytes with a mean life of 10 years.